A simplified method for manufacturing RNAi therapeutics for local administration.
RNA interference (RNAi) is one of the most promising strategies for cancer therapeutics. The successful translation of RNAi therapeutics to a clinic setting requires a delivery system that is efficient and simple to upscale. In this study, we devised a simple industrial method to manufacture lipoplex, which includes short hairpin RNA against the expression of thymidylate synthase (TS shRNA) - a key molecule for DNA biosynthesis. An aqueous solution of TS shRNA was gently mixed with either a precursor of cationic liposome (Presome DF-1) or a cationic lipid mixture in an o/w emulsion. This solution was subsequently lyophilized under optimal conditions to obtain either FD-lipoplex-1 or FD-lipoplex-2, respectively. With this method, a lipoplex in activated form was obtained via a simple "one-step" hydration with saline. Both forms of FD-lipoplex showed physicochemical properties comparable to those of conventional lipoplex. FD-lipoplexes stably retained TS shRNA within their formulations in the presence of tumor ascites fluid. Intraperitoneal treatment with either FD-lipoplex-1 or FD-lipoplex-2 provided a therapeutic level of efficacy comparable to that of conventional lipoplex in the treatment of a peritoneal disseminated gastric cancer mouse model. Collectively, established freeze-drying-based methods for RNAi-therapeutic preparation could realistically be used in a clinical setting for the treatment of patients with peritoneal disseminated cancer.